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2,2-dideutero-5-arninolevulinic acid, or salts, hydrates or solvates thereof (preferably 2,2-dideutero-5-aminolevulinic acid 
hydrochloride), and a process for producing 2,2-dideutero-5-aminotevulinic acid. This acid is useful as a contrast medium for MRI 
diagnosis. 
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2, 2-y^a-fo-5-7;yi/yj>i 

*»wm\ mr i mn&mmm mm&mtLTGmti2, 

feo<J:fe> :tlbMR Iiti^Jli. ^^©-^©it^lrlJ^l^l^T^Tnfejfil 
Wf*ltS:43 ft .S^Cl3<i:^^ : g : ?i^^/j:^ ( ^i:t^9MR I M©;iHJ,&£ 
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MR I ^»fT{i#t>n/«C0^ i 7 h©1#$g£?#£::<h*>T££©Tr> 

StK# (D= 2 H) {iNMR^^{w^m«Jtg^^aT*0 (Chem. 
Pharm. Bull. Vol. 38, No. 9, p2610-2613, 
1 9 9 0 ;lfi#I^I^fNMRyXf ^ffc 4 No. 

03558029, p3 8, 199 3%), ZtllzMZ-T, ^*#:£J:b#0. 0 1 5 

x^u^ ^H#fpm5, 0 4 2, 4 8 R^m^f6 - 

20688 3^m^if^mm<Dzt) 0 

2, 2 - ^v?a.--ro- 5 -T i / U >ii<MR I il J: 0 W\%.°It%Xfo 
-r^t»*», ^Bjirinjf, 2, 2-JJv? a -fD-5-7;;i/7'J>8S 
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#3§BJ©£ S>K$U<Dl6mK £tUf, 2, 2-v?v?a-fn-5-7i;u7'J 
>^®^it^-j*-C*oT, ^TOIi : (a) 5, 5 - V / h * •> - 2 - U 



fTTaXfl^ti^ft, 2, 2-^a-fn-5-7;yuyj>i 

©^it^j*T*oT. KlTOHm : (c) 2, 2 - 'J 5? a - x u - 4 - ^ >-r > 
K©-i^x^+i/ftt5Ii; (d) ±EIltH&ftfcxj|?*i/^fl| 
kits' K^tt*&j£$tfTi#*$/fteH3*"rsxg ; (e) ±iaxg-e»b 

*l*:||3H*©7j<i&g («H*tlT^Tt>J:lO ^MtSIl ; SCf, (f) 7 
^BJcd 2, 2-^v?a-fD-5-7;/^iJ >^(iTlE^ ( I ) 



tg. y^lig, "vU>f >tt*S. ?Lg?lg> 

li7^/l/7>t-"7 AJtg^a^tf ^tlS 0 ±§B©2, 2-S?v a --ro 
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«Hx.«Ti2S0^~ HcftoT^jfrT* 



ifcifcEEfc] (J. Am. Chem. Soc. , 8 0 , 3717 ( 1 9 5 8))© 
t°^>j^>-2, 5-i?*> (A) ic, y*y-;K x^y t 

Jls#-JUm&T-t?-Jl<tLTi%mLtz5. 5 -vM h*->- 2 - fcf^'J K> (B) 

StK*5ESISJCS13#LT3, 3-^^0.-7^0-5, 
5-v?y h + y-2-tX>J K> (C) iU -n^aSDTK^-r-SCilCckO 
ttfolrzmoiMt IT2, 2-i?^ a -fD-5-7;^7'J >^£HBf-e# 

(A) ^&T^3-^i©SJC6tr«t oT (B) *»aS"r*R5, ittMItlt 




(A) 



(B) 
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•i • 

t£y ;p n - ;p & g j£££ "Cffl ^ % 0 °C *r» & t ;U n - ;u o $ & Sft © fgffl ©H0& 
*»3KSHf^ir J: OJK^^^ooSlS^o Tfe J: i^o t^hxxf;^ LT 

<Dfcmxm i ^ *i a $teM&£*u/B r § s o 

(B) (o ®m&iz&^T. wmwt&mt tx^m?^ cd 2 o) „ * 

frmt* 9 S-Jl (CHg 0D*5hliCDg OD) #©fi7Mt£#^Cj|?j§t L 9 

&4b&faifim^$&o J&MtLxit* cft£©m*^b*b^}rnj*gT N -y h > 
©a -ftT'n h >£SI*ffe< t&;&*WU fro N PSI L 9 3 7°n h 

m&&vftmz-itzmm.mzBcx co ©s^-fb^^ffi^cs^-i^-c^ 

£F£ L < li 0 6 5 0 3 0^blOB^ IftUli 

5 ^IQ ^b2B Hfi-fc « J: I > 0 

(C) *&2. 2 -vJy a -f o- 5 -T i y l/7'J >»©«3&IZ*?l<>Tfl3^ 

>x;u*>«. p- h^x>x^*>K^©W^m^*>ff oftSo £f£ti N CO 
izmlxo. o^». L<{ii^t>3^*©m ; £-ffii^ y*/-/K 

7jc©^*^i LT. 0^^ 2 0 0t v ^L(«50^bl 0 0 < C©fiftTN 
3 6 5 BP^. if* L<ii3»b 1 0 B#Mfr*.tf J:t*. 

<t&%5 (I) Ji. 2, 2-v?^a-fo-4-^>f>8(D) J:0, 
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D D R 2 D D 




(H) (J) 



— - <b&® ( I ) 

fls£-& (D) (ilfcgft (J. Am. Chem. Soc. , 1 1 8 , 2 6 3 4 
( 1 9 9 6) ) «CJ;ott)^T'^^ M~d 4 £T U Mfc-T^&K 
J:^T*>-£jj5cT'#So 

(D) 09*#> (1) ^7 7^ * >*?$mZMZ>ttk, (2) & 

?nU Yt Ltz'&iZ7JU3-J\s&ftmZitZj5&, (3) tti. W$&n 
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• r » 

^}*^ flj^.i±\ TA*At h'D^t + y F\ iS^fcyJC^/ii'O^t 

N-ad*W>»7; K£ML> ^t-S^nh K U >*igHfflS1" 5;£& 
3MC«fc?)<fc£$j (F) *«j&T?*S 0 fliiiLTIi, m-^nuii 

Sitt^ >fb£$J (E) K#LT 0. ffiL<lil-l. 5^* 

©W&$$£- 2 Ot~l 5 0°C. Jftl<li0t~10 0 ^©SlEfiftT 1 B$ 
IHJfr$> 1 0 BH^ t L < li 5B#B|fr £ 3 B RSIflUB 3 S 0 TA*At Ko^ 

fil^t^ciia^ (E) *^«.»»-rsc: tnc<. (D) 

(J. Org. Chem. , _5_0 , 1 5 5 6 (1 9 8 5) £#!®) . SttM 'J 
f-«7A^©£^jg©#;£TKT-tr h »J A^fC* h 'J >> A7f K*fJU8$-B-* 
(Tetrahedron Letters, 3 1 , 5641 (1990) 
£#JR) % h "jy f^y 1) AT 5? h\ h >J - n - 7^ AX v K<f©7 5> 

K ft £ ^ £ 14 & ft L T ftjB £ it 3 # & N (Te t r ahe d r on 
Letters, 3 0 , 4 1 5 3 ( 1 9 8 9 ) &$J£) x h 'J Ay 

U at y h\ h'J-n- 7*^ Ax ^ — at 5? K#©T v K-ffc^tt*lSM)l#ftTK 
fPJB $ * § (Tetrahedron:Asymmetry, 2_, 437 
(19 9 1) #BS) W-K&*)it&® (G) *«tt«:44<1?*5. 
±l£©£fc>C:fc^T. h 'J ^ Av U AT 5* K, h U - n - 7*f- AX ? — AT 
K©#fr*){C N fl&Rlfx t A-^ ^ ^A-> 'J AT v H\ t-/f^y7f 

AX^AT^ K*Jfll*« Z. ttZ± 0. t -7'^A->y ^A-> ') A^T 

«li*nfcYf:^**ijft"r* wi*<t?$5o * K> 7 I*7W t<Dfcfc 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO97/03042* PCT/JP96/01948 

R 1 ib</i-JUm, R 2 #7K$?*©>fb£tl (G) £S!!i§T'£So ±I£ 
.d <hiC<J; 9 #7l/tf >&jtgiC^&-r& C £#-C#£©T% C ©^&<C d; 0 .— 

r 2 cDTK^^^LT^samvu^*. #j>uf> imztiwt&toz* ? ; - 
r 2 t^m.m<Dit^m\zmm-t 5:i^i5„ 

±K©2»&T^iiL/cR 2 ^7jc^*T*S^^I (G) -MT7^-7P^ 
y h >{:M-r§^}*. m*.te (1) ^ 3 ->X^l, ^dd^ nAiffc: 0 U i?- 
OAm®?v^&mt, (2) ^;UX7l/* + -> K (DM SO) -=K<fcK# 
-fcfUv?>^ DMSO-iTkh^WnftiMl^DMSOifL &6 

iwi (3) w^h^A, jjaaatss^i"? A^i^^oy > 

iTil ^ ti^TjcM^W-T £ fl:^ (G) Jii§|t5:i<E<Ii^ 

^ ch) zmm-e^Zo 

tc£*t-9 (J > £»j&f*c«fc (J) 

*mW<D<t&%B (I) liMR I ^BriOil^li ITffil^ C i^t^ 5 fl # 
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zmm^m iz $ n s m** ± m& t t bum j» © jbibt? jb i ^ t *> ± i * 0 

1£Sf£WLT^&©T\ #J;itfs JM^tt £*©*gi&fgu tM£rt:> U^^M 

lOOragfrblO gUS. #*L<tt500mg*€>5 gift^Sc 

^Pfg^OHMfiJc^^Sjt-r^l^trffi^^nSK^Jt LTii. #J;itf, 
H*t> -> atl> -r >^>s -fr^o-x, x + x b U ii* U >s £t®? 

*k mmn, ®Mmiz\t^ -^i:i^bti5twj^afo^t4^«^ 
wm.fc®%mik Lfzm, uw&mmoti y^^^izmmwm.^ 

#J> ZtzltBMIbMt LTIi> fflTLlf, tK. :/n t°ix >r y =j-;k ^y^f-i, 

WJCfig^StiS !>©TI*tt^o tt*>\ SMSW + icEttLfc^tt (A.) /«££'© 

t* > iilS x * - A * K ^ L it&ty^ \z Mfc L T t ^ c 
0U :<fc^*B (R = yf^I) ©£$ 
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2, 5 - b°^U : Jy : J*y CI. 8g, 16mmol) 0>^-;^2Oml 

fcfe©£j!lO;U 1 2 Wi&DfiS^L^ 0 ^iPilm 1 O h 'Jxf;l.7; >£j!l[I/U 

7^f - (CHClg :MeOH=15 : 1) KxnWtfk, WpW.*-* ^/ 
£#££b b b U itfJi-fS 5, 5-?y h + KX1. 8 5g, 8 1 

%) ^#/: 0 
m. p. 8 9-9 Ot 

^-NMR (CDC 1 g , 300 MHz) <5: 2. 01 (t, 2H, J = 7. 
0Hz, NCOCH 2 -) , 2. 43 (t, 2 H, J = 7. 0Hz, NCOCH 2 

CH_ 2 -), 3. 25 Cs, 6H, OMe) , 3. 36 (d, 2H, J = 2. 
5H z, NCH_ 2 C COMe) 2 ), 5. 89 (bs, 1H, NH). 
P-SIMS (Glycerin matrix) 182 (M + + 1 . 8%) , 
1 6 0 ( 1 0 0%), 1 2 8 (3 4%), 101 (5 %) . 

m2 (C) 

0>J 1 L/c 5, h + K> ( 5 0 0 mg, 3. 

4mmo 1 ) ^#H^TT'*7jc^b^ * y -;U fCDg OD) 5ml izmm 
U :tli:NaODO40%D 2 OM^-0. 0 5 m 1 tUz., ^&frT— 
M^f^o #*P^> WfifcZfe* KM*., pH£j&6. 5<i:U n - 9 U - U- 
^-{iTjittL^o *&tCjt^*>^T»fflE^*e*Lx ffifi:5m 1 <D ? n d 

SMfsL, §K]<f:tS3, 3 - *J >' a-f a- 5, 
K> (4 8 5mg, 9 5%) £?#/c 0 
m. p . 8 7 - 8 8 °C 

1 H-NMR(CDC1 3 , 3 0 0MHz, TMS) <5 : 1 . 99 (s, 2H, 
NCOCD 2 CH 2 -) , 3. 25 (s, 6H, OMe), 3. 35 (d, 2H. 
J = 2. 5 H z, NCH_ 2 C (OMe ) 2 ) , 6. 93 (bs, 1H, NH) . 

— 10 — 
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P-SIMS (Glycerin matrix) 184 (M + + 1 . 5 %) , 
1 6 2 ( 1 0 0%), 130(31%), 103(5%). 

m 3 : #3§BS(7Mb^ ( I ) 
M 2 -C&WL Ltz 3 , 3 - *J 'J ^ -r- n - 5 , 5 - *J / h * •> - 2 - t 0 ^ 'J K > 
(5 0 0mg, 3. 4mmo 1 ) £#£H*0"Tr 1 NEBMc*ttK*#U 
8 0t©tti8± 5 BJMH fco D-^'j-x/^u-^-cTg^ 

7; y l/t'J (462mg, 80%) £#/c„ 

m. p. 1 4 7 - 1 4 9^ 

l H-NMR (D 2 0, 3 0 0MHz) 6:2. 75 (s, 2 H, -CHg CD 2 

-) , 3. 9 9 (s, 2H, NCH 2 -) . 
P-SIMS (Glycerin matrix) 134 (M + + 1 %) , 116 

(18%) . 

0>J4 : (D) 

•^^V^nb>7; > (4 8ml, 0. 34mo 1) ®r h5t Ka77>j§ 
ft (2 0 0ml) £ - 1 Oti^- 7^CTj«#L3:#t>. n - •? A- 

n-^t>MdMit, 2 0 7ml, 0. 34mol) ^Mt :®> 
^ 77o h°^7 ; KMCHfiWII- d 4 (lOg, 0. 15 6mol) ^ 
+ tyf;U*X*D7i K (90ml) * Joi /Co 3 0 T 7* a $ K 

(13. 3ml, 0. 1 56mo 1) *HDi5t, rtfili- 3 0 

TMZTGmBzmmLizo ^-^^m^m (M g c i 2 )t*:&, ifiLtw^ 

tltznm.ZWt'gLT, Bmt?Z>2, 2-^y a -fn-5-^>f>| (9. 

3 g, 5 8%) fco 

b. p. 79-82°C(9mmHg) 

1 H-NMR(CDC1 3 , 300 MHz) <5 : 2 . 39 (d, 2H, J=6. 

— li — 
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3H z, ~CH 2 CD 2 -) , 5. 0 1-5. 13 (m, 2 H, CHg = ) , 5. 
7 7 - 5. 8 9 (m, 1 H, CH 2 = CH.-) . 

#J5 :it&m (E) (R 1 (D£& 

ffl4 -VfttziJ As+t'sWl ( 9. 1 g, 89mmo 1) ©MyfU>»* 
(2 7ml) ^7jC7jc?&±-em#Loo. (17. 3 g, 

10 6mmol) ^^ifoi^.fc 0 3^K«^Lfc^ ^y-/U(5. 4ml, 
1 3 3mmo 1 ) £flDx.. — *«^*«iS*Lfco £J&&£><lfe£folU ttft^TK 
Tifc^Lfcttx W£MS&f£$ (MgC 1 2 )LT»»U »tt*3K9LTifl«jfrs 
yf;l,xxf;l/# (3. 8g, 2 6%) 
b. p. 1 2 6 - 1 2 7°C 

1 H-NMR(CDC1 3 , 3 0 0MHz) 5:2. 38 (d, 2H, J =6. 
OHz, =CHCH 2 ), 3. 68 (s, 3 H, OMe) , 4. 98-5. 09 

(m, 2H, CH 2 = ) , 5. 7 7 - 5. 8 9 (m, 1 H, C Hg = CH-) . 
0>j 6 : it&tfo (F) <D&WL 

m 5 -C&tz^X (2. 3g, 2 0 mm o 1 ) (Di&lt* f - U 

(12 0ml) iCm-^oDi^ifl (16155%, 7. 5 g, 2 4mmol) 

Ktt (Mgc i 2 )Lfc 0 mm*mEE j g&LT'&t>tiizmm*ffiEm%Lx^ smt 

tix*+yx7f^ (2. 2g, 8 5%)£*#fc 0 
b. p. 9 8 - 9 9°C (3 6mmHg) 

*H-NMR (CDC 1 3 , 300MHz) 5:1. 77 (bdd, 1H. J = 
8. 5, 4. OHz, CH a H b CD 2 -), 1. 98 (bdd, 1H, J = 8. 
5, 2. 7Hz, CH a H b CD 2 -), 2. 51 (dd, 1 H, J=4. 9Hz, 
2. 7Hz, CH a H b 0-) , 2. 76 (t, 1 H, J=2. 7Hz, C H fl 
H b CD 2 -; , 2. 9 9 (m, 1 H, CHCHg CD £ ) , 3. 6 9 (s, 3 H, 
OMe) . 

— 12 — 
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0>J7 : (F) 

#J4 T-#^^;b*'>^ (7. 5g, 7 3. 5mmo 1) iO, ft5i^L 

Og, 8 2 %) o 

#J8 : it&ty} (G) ©£j& 

#J6 tHfcx# + yxxf;^ ( 7. 5g, 5 6. 7mmo 1) . h V / * Jl< 
> D v 5 K (12ml, 9 Ommo 1 ) s DM F (12ml) (DUG-Vd*. S. 

ma^nmmrf\z.Q ommmmmwLtzo &*p^ a*j©£is 

#J&tfDMF£iff®ir (^4 2t/9mmHg) U aS£4>»© -> U 77 y ;p 
^l^t*7A^ - (n + > : ftifcji = 2 0: 1 ) iz 

jLlftML, mmtlTZTV Yfe (1 3. 4g, 95%) £#fc Q 
*H- NMR (CDClg, 300 MHz) <5 : 0. 20 (s, 9H, -SiMeg 
) , 1. 8 5 (m, 2H, CH_ 2 CD 2 ) , 3. 21 (dd, 1 H, J = 12. 
5, 7. 7 Hz, CH a H b N 3 ) , 3. 28 (dd, 1H, J = 12. 5, 4. 
3Hz, CH a H b Nj) , 3. 72 (s, 3H, OMe), 3. 86-3. 93 
(m, 1 H, CHO-) . 

0>J9 : <t&® (H) (D&m 

«»J8-e?#/;T^ K# (1 3. lg, 53mmol) ©7-tr h >M { 1 5 Om 1 ) 
WTTjgjfU ^ 3 ->X^I (4 [O] mmol/ml, 25ml) 
Tl/: 0 iBTF&TSU LT?*g?n^ h^?7^ -± 

3Sffi«wX--r^S^***D^T-^tt Lfco 2 E]7j<& L tz '& 

(MgC 1 2 )U iff li L T# b ti fcil^ •> 'J * f 7 A 7 d t ^77^- 
(n -^*-?-> : S»xf;l/= 7 : 2) TffStT. y h >{* (6. 3g, 6 9 
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*H - NMR (CDC 1 3 , 300 MHz) 6:2. 73 (s, 2 H, CH 2 CD 2 
) , 3. 69 (s, 3H, -OMe) , 4. 03 (s, 2H, Ng CH 2 -) . 

miO : Hit® ( J ) 

<?J9T^fc7v?K-*^-^ft (4 4 0mg, 2. 5mmo 1) O^;- 
(10ml) izmt&m (0. 5ml) £iD;U 1 0%^7^A/it 
(5 0mg) ©#STiC7)c^^BSl|X$#T > ^fiT^j2CT^^7r:^fi 1 ^/Co 

(440mg, 94%) 
m. p. 1 1 8 - 1 2 1 °C 
1 H-NMR(CDC1 3 , 3 0 0MHz) <S : 2. 87 (s, 2H, CHgCDg 
) , 3. 6 6 (s, 3H, -OMe) , 4. 0 9 (s, 2H, NH g CHg -) . 

mn : it^m en o^ss 

^10«tl^^lC LT> «IJ9Tifc7^ K-#;Utf-;M* (3. 9 g, 2 2. 
5mmo 1 ) *t 9 J -ft (70ml ) i:^iU Wk^Wt (2. 5ml ) £10 
»''7^i/Kf (4 0 0mg) 0#STT\ afiTl=ft««7C*ffofc 0 » 
b^fcfiT $ 1 N_*aH**« (20ml) Kjg«? U — fifcMTtfc 

m=Q : 2. 5:1. v 5 ) TKZ£:<«»*tte Lfcfc. £(5***16 LTffl&fi 

yj>»tttttt(3. 5 4g, 9 2%)^fc. 

:oJ:9i: LT§gif Urt:*^© 2 , 2 - -J V ■ ^ - t d - 5 - T ; J U 7* 'J > 

zKStffcLT l^tt^ 5 - 7 ; J 1/7 'J >KC«iffll$n* 2ft7 p n r > (2. 
5 9ppm; t, 2H, J = 2. 5Hz) s^^cf 5 2. 7 7ppm (t, 

2H, J = 2. 5Hz) ®3fe^D h>^HHiLT2. 75ppmi:iiliL 
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T^ZZtfrib, 5-7 ; J U/'J >&©2{£7°o h >^*7jC^Tg^$ ftTO 

&$?&© S I -MS h;Hd\ 5-7;yur»J o^TOffllS 

5 - 7 ; ; V ^»0tai*3ttLT^fc. tt*>\ 0J3T*#£*lfc2, 2-v 
^-fo-5-7;71//'J>| O&fttt) ©0. 1 MtK»«* 1 *£HI£i& 
i:Mlfc^> SILT *H — NMRX^^ Yhftft^'fs^iztZ DJ§T?-©« 

Klfe^l 1 

1 Om 1 (Dtf?XV>7Jl'mzJ&MLtz%imty<D4t&!fo (01 3 ©fls^) ©0. 
1M#*6»[ (Df^Mli2 0 0 //M) £ N h;l/fsl OKH z> FOV = 

25cm, X7^XJ?= 1 0 mm. T R = 0 . 3&\ TE=5 0 m&\ -fr >7 'J 
> 2 5 6 „ *6J£v h'J^x2 5 6 x 2 5 6*-f>h, ftftl§I& 6 4 EI©& 
#TMRgfBEM4 0 0/8 0 (SMIMftS, 2fX5) K J: 9 M R $J5£ L 

tztzs. wmteDmmmt>titz 0 za>&mt, a* cd 2 o> £w©w^,b£ 

^^©D^iCcfcoTfcMRB^b^nrtgTfeS^t^^UTt^o 
— »«iLT7-7X (b a 1 b/c, 5 il§p\ ^ X. 1 6 - 1 7 g) 
-e^xSMc o 1 o n 2 6 ^WSUirv^x^fc 05x1 0 6 {I££T 
^t5:ti:J:!)Sltfcl 1 3 Hi Ufittttft 1 cm 3 ) lz*mw<D<t&® 
%&%mQ&5- (2 0 0 Omg/K g, 0. lml/MlOg) 6W 

w©»ft*ffil^ iMR8fTMRj«S**j:<j-,fc 0 ^sa'Do^tlli 
Sl±> *hfft8 5. 5 6 2 tl 3. 13 4MHzT*ofc e 7^ 
* h;Hpl5 0 0 0 H z . m<9&Lmm (TR) 0. 4 1#\ #^ffi2 0 0 //&\ 
tl2 0 4 8t*5„ ^-©^> HI mi^FttisVaDx^? hJW&btltz* 
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>ilT2 0 - 4 0 //mo 1 ClfS (Gastroenterology , 
1 0 3 , 647-651 (1992) £#BB) « * 'J >l* 5 - T W U 7* 

jfe^tifc-fb^T^StC**^. illi:2 0 //mo 1 /gifi»©#;l/7-f 'J 
>*<If Ifcit^i, *ifii» I f 1 ©D^©*tt, 20x8x2 = 320//mo 1 

•>v^^©a»©aKWttDH^*<BTieT*-5ci*<^$nfc« 
*5Mi3©fl:^»ii3t** (d= 2 h) ^miiitsMR immmm&mt L 
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• « 

m $ © is m 

1. 2, 2-^^-fn-5-7; y uyj >m^L< te*©j£ N 

(DT^mmm uiunb ©^^?p#io 

2. 2, 2 - v?i?a-fn- 5 -7 ; / >K^»Jtft 0 

3. 2, 2 i-rn- 5 -7 S / 1/7 U >BfcRtf*«Djfi x 3fcCflC*tl6© 

4. 2, 2 -•/•/ i -fD- 5 -T S 7 U7'J >a*MMft*-£frMR I 

5. 2, 2-y^-fD-5-7;;i/y'J>i©ItJfeT*,t,aT© 
II : 

( a ) 5 , 5-^l> + y-2-tX'J K >£E*#fl;-r 5Xg ; 

(b) ±8EXST»6nfc*7K*fl:^«*Jn*dlir*xs 

6. 2, 2-yy i -fD-5-7;^7'J>S©fii6JiSfeT*ot % HT© 
II : 

(c) 2, 2 -j?i>a-fa - 4 ~'<> J r>m<!>-mm&&x-#*i'4t-fZX.m ; 

(d) ±SaXg"CWe>nfcJC# + '>fl:^jrTi> Fft^Slt^tTx| + y 

II ; 

(f ) 7yKMl7tU7;;li:fitSII; 



'1 
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